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Hurricane
Andrew
IN Florida

OBSERVATIONS,
RECOMMENDATIONS, AND
TECHNICAL GUIDANCE
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Key:

1. End column
separated from roof.

2. Load transfer from
outside wall to interior
shear wall inadequate.

3. Beam separated from
beam seat/connector.

4. Improperly spliced
composite tie-beam/
connector.

5. End of top plate
connection inadequate.
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Varies depending on
trucking limitations and
architectural requirements

Double raffers

Roofing -

Siding ——_
Crawlspace

Rim joist
~

Parging
B

Permanent
foundation
(stem walls
on footings)—

. Connection of units provides
inherent reinforcement fo overall
construction with doubled members

— Short span of rafters contributes to

increased overall structural siffness

Overhang framing

" Typical modular unit

Structural integrity of individual
unils [necessary to resist lifting
and transporiation forces) ensures
sound componels for systems of
connected units

Double stud wall transfers
rafter loads

Floor joists
spliced at
center wall

o

hared center
foundation
wall

BUILDING PERFORMANCE ASSESSMENT TEAM



FEDERAL EMERGENCY MANAGEMENT AGENCY

l = QN YR -'?.— \.-.'.': ".
BUILDING PERFORMANCE ASSESSMENT TEAM




FEDERAL EMERGENCY MANAGEMENT AGENCY

BUILDING PERFORMANCE ASSESSMENT TEAM



FEDERAL EMERGENCY MANAGEMENT AGENCY

BUILDING PERFORMANCE ASSESSMENT TEAM



FEDERAL EMERGENCY MANAGEMENT AGENCY

BUILDING PERFORMANCE ASSESSMENT TEAM



BUILDING PERFORMANCE ASSESSMENT TEAM



NOTE: Horizontal bracing, webs, and web bracing
of trusses not shown for clarity

Install 2"x4" ridge
brace within 6"
- of ridge

See details
Aand B

Typical roof i_f\\
trusses

Gable end

Install diagonal braces for top
chord at each end of the building

Bracing ' \| / and at a maximum of 20' on center
Top chord \|/ 3 AR
At J if the building is longer than 30'

Two 14-gauge Install top chord and horizontal braces(2"x4")
wood screws (Top chord only shown)
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, Building Length H g

T
/ Trusstop

Roof sheathing 5
chord

Diagonal brace nailed

to opposite side of web, || |

at maximum of 16'-0" Truss web,
on center sloping or

vertical
Gable end » | HS

See Figure 28 for
correct orientation of
2"x 4" gable and
members for fullheight
wood gable-walls

(V%
Continuous —/‘
2" X 4" | : .
lateral brace nailed iﬁ S
to webs

| |
Truss bottom Two 12-gauge wood
: chord screws; minimum of
1" penetration (typical)

: NOTE: If the length of the building is more than 30'-0",
masonry wall ' add diagonal web bracin%'cln each end of the building

Wood or ——— 3>

and at a maximum of 20'-0" on center
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Roof sheathing —

Diagonal-brace-

to-whaler

connection 7
/

,//

Gable end

Diagonal 2" x 4" ’
braces alternate at

top and bottom
chord; for spacing
see table above

Wood stud : Gable End
wall with I
horizontal spliced “

i

top plate From 8'to 9'
From &' o 8'

From 3' to 6'

B
NOTES: Additional bracing not shown for clarity

Gable Height

chord with steel
angles; two
per rafter

2|Ix AVI
horizontal
lateral bracing
at 5' on center
(continue length
of roof)

Diagonal Bracing
Brace Spacing

3' on center
4' on center
5' on center

All wood screws shall have a minimum of 7D embedment into connecting members
Recommendations for bracing of gable ends on masonry walls same, except

orientation of 2"x 4" gable-end members may be

Detail C
Whalerto-gable-end
vertical framing connection

Attach two 2" x 4" whaler
plates with two steel angles
to gable framing member

Thru-bolts with

washers

(typical)

same as shown in Figure 27

Note: Diagonal
brace plates not
shown for clarity
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Outrigger framing
as shown, with
sheathing or
tension straps:
resists

downward

forces

B / See
( Detail |

\ A/

\ ( 4 2 . Top chord of - Recommended
~. End Y/ . \, end truss top of gable end
truss X Overhang lowered fo allow
/ Hurricane S"Op 2"x 4" oufrigger
Gable end and thus allow overhang to resist
uplift forces as well
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5/8" (minimum) plywood sheathing installed
with long dimension across supports.

Roof — S . - \Xerticcl joints staggered.

trusses — B

1

Space nails 12" on center;

- /6" on center at ends of panels

Shingles on roofing
manufacturer's
recommended
roofing felt

Roofing felt underlayment

— In the absence of code-rated
shingles, hot-mopped layer of
Plywood sheathing asphalt coating with adequate
weatherability beneath
underlayment
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10" mason trowel NOTE: Mortar contact is made
fu” of Type “M" Wlth fhl’ee hleS
mortar The head of one tile

The underlock side of one tile

Roofing felt
underloyment And the underside of the tile
being laid

Nail here
(Sealing of
nail ho?e is

recommended)

Half tile

Mortar bed and point
to finish

Thickbutt tile

Eave drip
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10" mason trowel —— Nail here;

full of Type “M” mortar caulk nail
hole with

N asphalt
Roofing felt -\ \ sealer
underlayment y

Rolled %oble

(Spanish “S” cuts)

Fascia

Fascia
Weephole

Prefabricated membrane

Point with mortar and
or mortar eave closure

finish to match tile surface
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NOII cover here e ——
2n X 4,, o
edge‘

Y

Nail pan here ——

Cover

Roofing felt
underlayment

Fascia 7;,_\

Provide weephole

Mortar bed for coverage .y Noie:yGlue is

and point to finish ' recommended at
/ the head-lap for
10" mason trowel full of Type "M" mortar better adhesion
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————Ridge framing

~— Ridge rafter

@ Double
J truss

, !_,_,,..—--""/Typicc| hip trusses

\— Double truss

\— “Raffers” complete hip framing

- Ridge rafter
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—>
TOP VIEW |

SIDE VIEW I

Wind pressure on roofs. Internal pressure adds to roof uplift. Wind pressure on walls. Internal pressure adds to wall suction.
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160"+

| t-l _ o
e [E— [— I| i

, Im_mTL_—J;H

.,W . E— - —

[='|—r‘—n—+

2" x 4" girts; typical Dade County

garage Soor construction retrofit Typi wheel track
(monufcc’rurer/dls’rnbutor provides); mullion (light- See Figure 46
in lieu of girts, manufacturer to gauge metal) forfrack

connection
provide with steel rails. to wall
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Deflected shape of door during high winds
(Exaggerated)
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Mullion at door edge: increase metal thickness Glider wheel
for transfer of wind forces from girts track

Interior metal

mullion Bracket to

resist shear
force from

bar

2"x 4" girt

W
S

==/

Girt ends securely —> -

fastened to edge
mullions

—— Spring-loaded security

interlock system :
Bars extend to each Thru-bolts
glider track as shown

Wall anchors
and expansion
bolts to garage
door jams, See
Note 1: Note 1, and Defail B.

Bars, plating, bracket and bolt material thickness determined by surface area of door

Additional metal plating by manufacturer to
reinforce mullion and track at bar latch position
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Deflection of garage door
edge assembly

WIND Displaced
glider
wheel
Bent and
torqued
bracket

Bent and
torqued
glider
track

m\\ll\\\{(\‘
\

Glider pulls out of track due to deflection
Door deflection ¥ NOTE: Failure may also occur due to pin pullout from wheels

3

Exterior wall: Reinforced
masonry or tiecolumn

Expansion anchor: Establish size and
embedment for pullout resistance

— Garage door

Edge mullion -

Provide
~— web brace

< Bracket

Increase bracket
Pin sleeve gauge thickness

Increase glider track thickness J Glider rack  and/or odd ;
bracket webbing

Chain of connections between pin sleeve, pin, frack, and wheel o increase
to be re-engineered to provide more rigid assembly bracket stiffness
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Exterior

| Exterior
| sheathing

Interior wallboard

Screws with adequate -
development, around
surface bolt, to transfer
forces from molding to
header

Inactive
I door
header

Shims

Size header molding

thickness for increased

resistance to failure from | e oo wind Force
surface bolt shear | P

Door stop |
Surface bolt sleeve > . g 1| Solid core

of inactive

Surface bolt » l r door head
o R

| Surfoce bolt
e sleeve screwed

‘ | in with

Inactive 3w adeguate

door ‘ L onchorage in
\/ inactive door

head

RY Recommended
) ; ] solid cores

o

it A - ;
O 10 N - Door latch of active door and strike plate of

] N inactive door must resist active door wind
Inactive pressure

door

EXTERIOR ELEVATION

Typical double (entry) door
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| Detail A - Door base restraint at surface bolt

Vertical section sill/ K

canretefloor EXTERIOR ELEVATION
//\/”/ Typical double (entry) door

— Surface )
v bolt 6
SR

0

Inactive
door

Size rail
for increased
resistance fo
failure from
siripping  [558 s;rfclce bolt
| shear

< -

’ Detail B - Threshold detail I
|

Threshold — Subfloor 7J Cut nail —
(See Detail B) (concrete)

Treated hardwood
substrate. Repels moisture <
to prevent rotting

|
Surface bolt
sleeve

Stainless steel
hardware inserts to
prevent adjustment screw pullout —

+——— Substrate to be adequately connected
to concrete subfloor with cut nails or
equivalent, to transfer load from rail
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Light wood-frame wall —3

Detail A - Typical attachment of plywood
openings protection to wood-frame building

Wood screws with adequate

embedment in framing or
Framing anchors that provide sufficient

resistance to pu||oul

Plywood openings

protection; thickness

depends on window

Plastic-coated permanent opening width (1)
wood screw anchors

Glass—3m
Plywood

Framing

~Washer typical

Wood screws with adequate
embedment in framing or
anchors that provide sufficient
resistance to pullout

NOTE: In liev of screws, lugs
with nuts and washers may be used
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Masonry (including CBS) wall —3

Detail A - Typical attachment of plywood
openings protection to masonry building

Concrete block
masonry Appropriate fasteners for
3 expansion anchors

See
Detail
A

-«
Plywood openings protection;

thickness depends on
window opening width (I}

Plywood

T
Gavanized permanent expansion
anchors in masonry face shells

Concrete block masonry

_ Washer typical
s
- Appropriate fasteners for
expansion anchors

Stucco
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NOTE: Truss wel arity

Roof system

Ridge

Path of wind
load transfer

Diagonal
corner bracing

Interior shear wall
required for longer b
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Truss and hip
roof framing

See Figure 39

odl YN
I 2"x4" sruﬁ%'

Sole plate
adequately nailed

dequately

27 x 4" suds ~ nailed
Masonry |  corner
reinforcement ] g L | posts

Rim joist - |

Sole plates
adequately
nailed
Masonry
dowel

Sill ¢ | X
FIRST STORY MASONRY Nut and N Ll [
washer ¢ . 3
|_1/2" anchors at maximum of 4'-0" J I ¥ | | FIRST STORY
on center or minimum of two per sill - [745*77 (j«/ WOOD

l‘ . 1~

+ = Typical buildiny i /
| i reguiring Letin diagonal braces (at 45°), 16-guage straps,
hurricane clips or straps or adequately sized and nailed plywood sheathing

ood
subfloor is
most
common

L N O O O N O 7%

Oy
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Strap nailed to back
side with three nails

Wall top plates

Wall stud - _ Galvanized metal
hurricane sirap connects
roof framing to wall
framing and wraps over
the top of the rafter or
truss top chord

Use a minimum of two 8d nails
on this side of roof truss;
Total of four 8d nails into truss

Two 8d nails ~
into plates

\
\Wall top plates

- Eight 8d nails into stud
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Note: 1. Horizontal sheathing joints should be minimized along
second-loor line

2. Straps should be sized appropriately for each building, i.e.,
maximum allowable uplift load resistance may vary from 300 Ibs.
to 950 Ibs., for 20-gauge to 16-gauge thickness, respectively

Wall sheathing properly nailed to
structural members

Galvanized metal floor tie anchor connects
second-floor walls to second-floor framing
and first-floor walls at each stud

’ S

Sub-floor . T

)

Floor joists
or frusses

- Wall top

First-floor wall studs plates
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Tie-beam anchor to Vertical reinforcing shall be
roof structure doweled to the tie-beam
and footing, and splices

shall be lapped in

accordance

with Code

Tie-Columns _

| ar— *‘\ ) — #5 vertical bar in

- grouted cell, at a
maximum of 20'-0"

) on-center
Horizontal “dur-o-wall” steel

reinforcing between block courses; vertical spacing
determined by engineering analysis

Reinforced concrete tie-beam:

Tie-beam shall have a width of not less than a nominal 8 inches, shall have a
height of not less than 12 inches, and shall be reinforced with not less than four
#5 reinforcing bars placed two at the top and two at the bottom of the beam

Tie-beam shall be provided with hurricane anchors at each truss
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Increase height of Observed existing tie-beam,
tie-beam discontinuous at window
opening

Recommended tie-columns

Existing tie-beam assumed
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Rake-beam continuous
— with tie-columns

Freestanding second-story
_— firewall

Tie-column, must cantilever
up from story below or be
braced by struts or
pilasters in adjacent walls

Level 2

~ Tie-beam, continuous
around building

Masonry wall reinforcing,
as determined by
engineering anaysis
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Wall studs
NOTE: 1. lllustrated connection is also

applicable to wood - frame construction on

; : slab-on-grade
Galvanized metal hurricane 2. Straps should be sized appropriately for

strap conr)ects sill and each building, i.e., maximum allowable uplift
floor fromlng to wall studs load resistance may vary from 300 Ibs. to
: 950 Ibs., for 20-gauge to 16-gauge
Wall sheathing properly thickness, respectively
- nailed to structural members

. Eais Sub-floor — Y
Y_ plate =1

N

=__Floor joists
— — or trusses

- ' Securely fastened nut and washer
B

/
Strap is turned Rim joist ; I ~ <€ —— Masonry or concrete

under sill plate or
cast into concrete Sill
or masonry o Anchor bolts at @ maximum of
=== 4'-0" on center connect floor
framing to foundation

} foundation wall
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